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Supplementary Figure 1. Method evaluation. Applicability of the method for relative
quantitation of glycans was evaluated by mixtures of purified N-glycans. A. Mixture of three
glycans at m/z 933, 1257, and 1485 was analysed. They yielded similar signal intensities (relative
intensity RI was between 1.00 and 1.07, comparison to m/z 933 signal). B. Another glycan mixture
was prepared, with the molar amount of glycan at m/z 1257 reduced to 50% and the molar amount
of glycan at m/z 1485 reduced to 10%. The relative signal intensities reflected the change in the
composition of the glycan mixture. RI of glycan at m/z 1257 was reduced to 58% of original and RI
of glycan at m/z 1485 was reduced to 8.4% of original (comparison to m/z 933 signal). C. Example
of the whole m/z range covering standard glycan mixture between 609-3569 Da for quality control
of neutral N-glycan profiling.

Similar results were routinely obtained for acidic glycans analyzed in the negative ion mode (data
not shown).
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Supplementary Figure 2. Method evaluation. Neutral protein-linked glycan analysis performed by
five different persons showing good reproducibility of the present method. m/z values refer to
[M+Na]" ions.
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Supplementary Figure 3. "H-NMR analysis of the major hESC neutral N-glycans. The figure
displays the anomeric proton region of the spectrum showing the structural reporter signals
(Supplementary Table 2). The spectrum also included two major N-acetyl proton signals at 2.038
and 2.061 ppm (not shown). The chemical shifts are expressed in parts per million (ppm) by
reference to internal standard acetone (2.225 ppm).
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Supplementary Table 1. NMR analysis of the major neutral N-glycans of hESC. The identified
signals were consistent with high-mannose type N-glycan structures such as the structures A-D that
have monosaccharide compositions H79N,. The significant signals in the NMR spectrum can be
explained by the following glycan structure combinations: A+B+C+D, A+B+D, A+C+D, B+C+D,
A+D, or B+C. Reference data is after Fu et al. (Fu, D., et al., 1994, Carbohydr. Res. 261, 173-186)
and Hard et al. (Hard, K., et al., 1991, Glycoconj. J. 8, 17-28). Monosaccharide symbols are as in

the main text.

Glycan residue

'H-NMR chemical shift (ppm)

Residue Linkage Proton A B c D hEsC "
H-1a 5191 | 5187 | 5187 | 5.188 5.188
D-GIcNAc H-1B | 4.690 | 4.693 | 4.693 | 4.695 4.694
NAc 2.042 2.037 2.037 2.038 2.038
BOGNA | 4 oS oes [ 2 o6s T s0sd | o6
_ 2
BOMan | 44 gt T aos [ zdo | as
aDMan | 644 oo T ara [ 41as 4150 | 4159
aDMan | 6644 |5 yioc | anat | 40or 4030 | 403
wDMan | 26644 i r e T sose 4070 | 406s
aDMan | 3844 o i a0e | 4008 4070 [ 410274069
aDMan | 23844 et ose T | 406
aDMan | 344 ot ao00 [ 4008 | 4to0 | 4105
wDMan | 2344 |l 2000 | 406s | 4070 | 41004089
aDMan | 22344 o oo et T T | 406

1) Chemical shifts determined from the center of the signal.
2) Signal under HDO.
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Supplementary Table 2. NMR analysis of the major sialylated N-glycans of hESC. The
identified signals were consistent with sialylated biantennary complex-type N-glycan structures
such as the structures A-D that have monosaccharide compositions S; ,HsN4F(;. Reference data is
after Hard et al. (Hard, K., et al., 1992, Eur. J. Biochem. 209, 895-915) and Helin et al. (Helin, J., et
al., 1995, Carbohydr. Res. 266, 191-209). The significant signals in the NMR spectrum can be
explained by the structural components of these reference structures. Monosaccharide symbols are
as in the main text.

B
Glycan residue 'H-NMR chemical shift (ppm)
Residue Linkage Proton A B c D hesc "
H-1a | 5188 | 5.189 | 5181 | 5189 | 5.182/5.188
D-GleNAc NAc | 2.038 | 2.038 | 2.039 | 2.038 2.038
H-1a : - 4892 : 4893
H-16 : : 4.900 : 4893
a-L-Fue 6 CHaa - : 1.211 : 1210
CH.B - - 1223 - 1219
H-1B | 4.604 | 4606 | na. | 4.604 4.605
B-D-GlcNAc 4 NAG 2081 | 2.081 | 2.096 | 2.084 | 2.081/2.095
H-1 n.a. n.a. n.a. n.a. n.a.
B-D-Man 4.4 H-2 4046 | 4253 | 4248 | 4.258 4.256
H-1 4928 | 4.930 | 4.922 | 4.948 4.927
a-D-Man 6.4.4 H-2 411 | 4112 | 411 | 4117 na.
H-1 4581 | 4582 | 4573 | 4.604 | 4579/4.605
B-D-GlcNAc 2,6:4.4 NAC | 2.047 | 2,047 | 2.043 | 2.066 | 2.047/2.069
4447 [4.472
5.0-Gal 42644 H-1 4473 | 4473 | 4550 | 4.447 i
H-4 n.a. n.a. n.a. n.a. 4.185
H-1 5118 | 5.135 | 5.116 | 5133 | 5118/5.134
a-D-Man 344 H-2 4190 | 4196 | 4.189 | 4.197 4195
H-1 4573 | 4606 | 4573 | 4604 | 4579/4.605
B-D-GlcNAc 23,44 NAC | 2.047 | 2.069 | 2.048 | 2.070 | 2.047/2.069
H-1 4545 | 4.445 | 4544 | 4.443 | 4.445 /4545
B-D-Gal 42,3.4.4 H-3 4113 | na | 4113 | na. na.

1) Chemical shifts determined from the center of the signal.
n.a.. Not assigned.
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Supplementary Table 3. One-way ANOVA of neutral N-glycan signals. “x” denotes p-value <
0.05 and “y” equals 0.051 < p-value < 0.099. Highlighted p-values depict statistically significant
association of the corresponding signal with hESC. Due to low n number, p-values < 0.099 were

considered to be significant.
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Supplementary Table 4. One-way ANOVA of acidic N-glycan signals. “x” denotes p-value <
0.05 and “y” equals 0.051 < p-value < 0.099. Highlighted p-values depict statistically significant
association of the corresponding signals with hESC. Due to low n number, p-values < 0.099 were

considered to be significant.
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